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(54) METHOD FOR DETERMINING AMINO ACID SEQUENCE FROM CARBOXY TERMINAL OF 
PROTEIN OR PEPTIDE 

(57)Abstract: . 

PURPOSE: To determine amino acid sequence from a C end of protein without using enzyme by 
making free amino acid into acetyl and extracting and identifying oxazolon derivative from amino 
acid of acetylized carboxy (C) end by function of acetic anhydride vapor. 
CONSTITUTION: Amino acid at a C end is made free from acetylized protein with its C end 
oxazolon derivative by function of organic acid vapor expressed by a general formula of CF3- 
(CF2)n-C00H (where n is 1 or 2). Acetic anhydride vapor is made to function to mixture of this 
amino acid and protein lacking in amino acid at the C end to provide mixture of acetylized amino 
acid and protein lacking in amino acid at the C end. This is made into mixture of oxazolon 
derivative due to acetylized C end amino acid and protein of newly produced 0 end oxazolon 
derivative by function of acetic anhydride vapor. The oxazolon derivative due to the C end 
amino acid is extracted and identified from this mixture by organic solvent and this scan is 
repeated. 
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cUjCOiH-aHcamcHzcr^ 
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1 

CF3 - (CF, ) „ -COOH (nWl*-5l»«2) 

riBis-r-s, <fct»o-ii©ai{'p*iai«5jit-c«b^!i#iti 20 

f'Pffl 3 t: T -b 5^ ;H b 3 n /c 5f > ^ ^• » * 7* 5^ 

F i Lft^iC. 3 6tcj?i*|^K©^=&f'Pffl 3-a-Cf#-5 

30 

CFj - (CF, ) „ -COOH (n«l&St>«2) 

-c« 3 n s mum(Dmn'S:i'}pm 3 -a- s ^© 

?aKtt7 0 ^t^±r*-5)C i4#i!ti L/C, f»*]l 1 IE 

©T 3 ymm9'i^^^'ri>:mo 

CF3 - (CF2 ) n -COOH (nWl*-SC>«2) 

■c«3nsw«iJ©^m%f^ffl3-a-sss[» 6 0 9 

Ci^q^mtU/c. f»*^llalg©^f>^^•^ 40 
m$>i>i'm-^^9- F©*;UjJ*+->5^*i6©T$ -/g?ie 

CFj - (CF, ) „ -COOH (n»l *-5l,^»2) 

3 ti?>mwm<DmM=s:i^m 3 -a-^* B$ra« 5 ^}-rati± 

-c*Sci*!|#SiiL/fc. ia*^ltBt8©^>''fi'®* 
Si^tt'^T'g^ F©*;i/jK+->*iS8*s6©T 5 ^Ki^J* 

CF3 - (CF, ) „ -COOH (n»l**(,*»2) 50 




iNfM^e - 2 7 1 1 3 
2 

■ca3nswtSi$*f^ffl3-a-ytfa, T-feF-Fy^i/*^ 

*TSC<!:*#m<bL.fc> i*3J<^liBiS©^>/^•^'S* 
F©/7Jl'!t:+->^S*i6©T 5 ^Miffi^J* 

[l»*^7] ±iB, W^S?©^^>&fPffl3#/tSlfe® 
^{C«|7jci^^©^,»*{'pffl3#SC i^i^mi t/c. 
if*]ll laig©^^>>'^•i'«&^tHi^:7> F©*>'l'5j^=^= 

;?Hs> s I > 7*9^ F i ©ig^^fcf'gffl 3 ^ ?>m>mm 

©•C^SCi^rmi Lfc, lf*:51iatS©^>''ti'S 
F©*;l'!K+i^5|5^*^6©r 5 -^®aB?iJ 

[I»*:S9] ±fa. T-fe5^;Hb3ti/cr 5 ^'Kfi*© 

:t + -!fV''0>R*^{C, 7 •;;^^^t?T;l'=l-;l'©^^ 
$/c»T5>©^^*f'Pffl3-t±r. r-fe5^JHb3tl/cT 
5 >'®©XX^^l'a:/cBTH25^Jl"(b3tlfcT 5 ^'^©T 
5 FiL-rt^m-^SCi^^Ui L/C. ii^^llBiS© 
$>yN-i^K$>'Sm*-i:/9^ F©*^l'!j^+i^^^*^6©T 

^^mthtc. i»*:S2iatg©^^>''^•i7M&■5l*W•-i:/ 

^ F©*-«'!i^+i^^«s*>6©T 5 ^Kia?ij*^-rs:^ 
a. 

>*$tf W«l^ji;S®3&» 6 fpe. n/t ©-C* s c i *!|# 

hie. ff*]I2 tatfi©^ F 

m^mi2] ±ta. T■fe5^JHb3^l/c5^>/^•d'«* 
SC»«'^:^9^F{CJte*fi*il©^.^«rf'Pffl3-&ifcm. r-fe 

Fr. h y;U*Sl>5Jf';i^>^J!jn;^.rMlEL', fflC^/cS 

©^>Air^^^t,iW'-i7> F©*;U5i<=t^i^^^*>6© 
[0 00 1 ] 

F© 1 '^xmrnsmmicmr^, 

[0 002] 

[fie3fe©e?*l5] fit*, ^>>'^•i'«^fe^)t^^i-i7•9^ F©/7 

/cAfctt. S2{C7K^J:^(c^r>>'%-i'Kab^c^3:^^*5=- 
Ftc:^;U^=t-i^^^5^y— ff^SJC&3-ti-, Sf&?S?rig^ 




(3) 



3 

>^^i'm<Dit^IlU 2 0 3-2 1 1 -<~V>. 1 976^ 

^TS^rffifefB#3nri»-5. (a. rsuglta.R. van de 
n Broek, M. Pyzybylski, FEBS. Lett. 137, 19(198 
2)) 

L> h';yg^JUi^>JJV-YV9=-^i^T^-h (TMS- I 10 

(D. H. Hawke.H-. W. Lahm, 3. E. Shively, C. W. To 
dd, Anal. Biochem. 166 , 298(1987)) 
[0 00 3] 

[0004] TMS - I TC*fflC»S:^WJgj£; 

[000 5] 

y p >ii^^-c * ^ r 5^ .»Wt 3 n/c a? > d^w* ^ «, » 

CF, - (CF, ) „ -COOH (n»l*-Sl»»2) 

©S^iL, ^SKPgiU-C, C©ii^!^{c3 6fC^!R 
i^*^T5yKS*©:t+-!^-V^O>^^f*i. ®f/c(C^ 

i b . C ©ig^tJ*^ 6 T -fe 5=- Jl/-f b 3 n/c* ^l'*:^^^ i^^ffi 




- 2 7 1 1 3 
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[0006] 

[f^ffl] ±ia^isKj;o. mm=?:mi^^cttj:<. 

F©C*SI*>6©T5 ^'Kia?!]?: 

[0007] 

-So 

[0008]®! U:^mM<D^m-^^^rJMm-Ci> 

-So $-r, 5?>>'N"i'«*-5)CiK--^:7'g^ FtciiTki^^©^, 

■7'5^'Fi-ra. ^UrTH2^;Hb3n/c^?>>'^-*'e*-5 

c^tt^p'^^Ftc, se>«:«l*s^ll©^^*^^ffl^■a•=^+ 

[0 009] C©. T42?-;Hb3*a/c^>>'-{^«*-St,» 
tt-iT'?^ F©:i-^-9-v^u>S^ft«:-«3SC. 
CFa - (CF, ) „ -COOH <n»l&-5C>»2) 
-C«^nSW^M©^a. ■r^£*D%-^>^7;l':tP:/P 
f^>^ (PFPA, n = 1) (DmM^^l^it^-:^^^ 

)\^^umm (HFBA. n = 2) (omn^i^m^'itc^ 
fPffl3i±rT-fe?-jHb-r-5o c©r-fe5^;Hb3n/cT5 

^^iC*^©r 5 ^m*3fe-p/cT42 9^.'Hb3n/t^> 
V^p >i|2if4:iif/t«:^3tl/cC^S*S:j-=^-;fyp > 

il#«:-C* -ST H2^;Hb$ nyt 5? i'S* 
5^Fi©a^<!:-r-5c 

[0 0 10] C<Dm^m-^ib. T-^^Mt^tlfcCmm 

titer i2^MtStlfcC^mTZymi33^<0:t=¥D- 

1. 3. 3. 3 -•^+1^-7Jl/:tP- 2 -:7";l'f;l'TJl/3 
(HFPiBSta-r-S) (DMM. &-5tn*T5>©^ 
m> m«l. 1. 1 - F y7Jl/:tP-2-T5 -/if 
> (HF AEiBSfa-r-5) ©^^^^f'ffflS-li-C, T-fe? 
;Hb 3 nfcT 5 >'M© 7- ju* ^ -fe ^'JHbS n 

[0011] Htri8m«:iS-<fcxs*«iDjg-rci 

icjzKl. f >>'^•^'«^)-5l>»■-^:7■g^ F©C^^3&ie©T 

B3?lJ^5-«T©#Jraf*«T©<b*jDt?*-5„ *rdf>/>'i'® 
*)St,»ti-^7> F^*4*^tf«*4^*^J^S!©Kil«{c 
An/cft^M^ifSo ccr, ^imK:3 0%©»S7Ki^ 
1 %©f 'j>^^tssmMm=s:xrixis< . c© 

1 0^K«-3 (@4#M) o 

[00 12] CCr. f ^^'N-i'M^-SCHi^r/"?^ F«5»S 




C4) 



5 

[0013} C ^ L-C#6nfcSmJC. j||*©T-fe h - 

h U iV^^nt U/c 0 , 1 %© f >; i»^^£? 3 0 %CD 
*S7Ki*^*ffll^-C. 3 CCtcist^-r 1 O^JJ-raSSiTKi^KcD 

[0 0 14] C:®Tl2^-»Hb3nfci»>^N*i'«*-5{,*« 

:i->M (PFPA) <DmM$>?>(^>u^-y^y}^^vi^m 
(HFBA) ©^*9o-c-ci o^mmmbx^ms 

[ 0 0 1 5 ] ;^fC. COS^fC^^S^KB^KO^^^rffffl 
[0016] $ C©S^{C«t*i^M©^m?:{^ 

ffls-as. c<Dtcit>(D^mu^^^'/u>mmi^^ni> 30 

fcJf)©KK:j^'</£:^>©<i:|aI— T?**. cc-c. r-fe^^Jb 

nr -fe ;Mb 3 n/c c 5 ^s*© :t > 

■C* 4 r -fe 5^;Hb 3 tl/c a* €) C» tt-^r/"?^ K i 
[0017] ^Xl^-C, Ctlh<Dm-^*^h. zf^JViPU 
^V^rffll^r, T-fe5^;Wb$nfcC^T5 >'^S3^©^ 40 
5|5*ST5 ^iJS*©:i-=*^1fyp>g^«JfC. 1. 1. 

1. 3. 3. 3 — ^^^-y-^^Pii-D-z -^nf;i/r;l'3 
g^jHbsn/cTs^SiOiXT^iUiLr^a-r^. {^ffl 

[0018] c©aft©*)iS«:*jt,i-c». C^^TS -/ 
KS*©5i-+-t^yp>g^»«:. 1. K l-hU^^P 50 




!KfPH^6 - 2 7 1 1 3 
6 

3fp-2 -rs ^x5f>©^^*5 o'C(c*ji,»r 1 0^ 
fflfffflS-ST. r-fe5^;Hb3n/cT5 yS!©T5 KiL 
X^mti,Cti>X^i>. «T> C*^g©T5^^%^ 
t\ SffcK:*J5£Snft:C^^3&S:t+1fyp>^^^r& 

F P A ©^^* 5 C i B H F B A ©^^^rf'^ffl 3 -a- S^f-t 
m©*ie^^0dlf Ci{Cj;or. :5r>-'^•i'K&-5>t^ 

[0019] immm^) um. se^js-^ i <Dzy^-:f^ 

F, Val-Phe , ?rWf4<!: L./c3IKie*?:fflC»-rB!ia©I 
^^F-Wfi^S-W (FAB-MS) ;S*fflC»t:. ^!KJ 

»ijiT©ao-c*€). 

[0020] Jgg^lE^* : B^'f-m HX 1 1 OM 
-r:t>fbS: FAB <si<S^f"-f^) 
-Y:i->fb:</;^ : ^^^Zy 
tmnS.: 1 0 kV 
TV*} vifT. : i^y-fep— ;l/ 

(DX$>6, H6»> C©-:^'^^? FiC, 3 0%©^7Ki^ 

mt 1 %<D f y v>>^^tsmmmm^mi<^x . 
©«IS%3 o-C{c*iC»ri o^5'ifflf'^ffl3-&t:»?>tifciS 

[002 1 ] ^SiCfcl^r^Lfci^-^^^ Ffib*©^^ 

;Hb3n/t{b^a>£Ac-xt^-r-So Ac-vai-p 

he»r-fe?-JWb3n/cVal-Phe ©Ci-CScS, C<DCt 

iph. ccra-<fcjgf£;^f^={c*$i>rTH2 9^JHb*»^a 
PI— -r&s. 

[0 0 2 2 ] 07«. C©T42?JHb?n/£:i?-^-7'5^ F 

jc. jSi*©T42 F- F •;;u^?gi®iL//co. i%©f>; 

5;>>*$tf3 0%©M*tt^^ffll>T> 3 0'ClC*$l»r 

1 o^fSimymmiDmm.=^im^-&xmhntcRm^fS. 
tj©»s^-^i' F;i/-c*-So 0 6{c*ii,^-cij^i//cr-feg^ 
-"Mb 5 n/c 7'^ F a*©^^^ ^ 0 . »f /c 

icr-b^Mt^tifti^^-:/^ F©:i-+-9-yp>gf^© 

Sic:;^fl=(c*ji^-c:t+tJ-v^p>'fb*5Sfifi«j{cjttTL/cc 

<fc*i*3*>.5. C©^mi. T-fe5=->iHb3n/cC^SgT5 
>'miC^4S©T 5 >'K«:^fe-,/trH2^;NbS4a?!:dr> 

[002 3][a8»> C©T-fe5=-;Wb3nfcS^^:/5^ F 



9 

7 

1 0 0%<DPF P A(Dm»ii'fmmxmf^tltc^s^ 

[0 024] CCCm-^tcCtit. miiC^LfcJM^ 
SItf -r 4 C i {C J: o rm^miC C ^<DT S >K?rf#S 

5i>«--i:/9^F©*+-9-yn>il^{c. PFPA©^ 

[0 0 2 5 ] ||M0!l2{C*$Cir^'^/cJ;^{c, T-feg^Jb 
{bSn;fci^-4:7'5^FO:*-^^-9-Vci>il^^fc. 9 0°C-C 20 
1 O^PaJJD^L/T, 1 0 0%®PFPA©^,a*{'^ffl2 
If ?cJ#^(C^e<jCCjgI&*5jiO C S 7 8 i © 
l:tfj^*^6m*^*6n/c, C©W^^©?JLSf^9 0% (r 

•fe h F y ju^jS) <b u/cJi^©^^*fpffl3-a-fci|g* 

?r^Ofc^>©A509-C*.5>o C©JS^{C«. 7-b^)lit 
3n/c>'^•>;>©^-^^><^:it^c. T-fe5^;Kb3n/<:2> 
-i^^ HSO'-e©:i-+-t^ya>MzSf*©^^'f :i->*>«l 

C 0 0 2 6 ] 0 1 0 6{CW«S^©?gS* 8 0%tb 
/cti-^©^.»*{'fffl3-a?cMS?:^L/cfc©rS>S. C 30 
©W-^K:*,. Ti2g^;Wk3n/c/-«y>©^^-/*>i^t 

^^<*©^^^:t>*5^tU3ti-rt,>s„ -€-L/rc©» 
^. T^2 5^JHb3n/c>'^••; >©^^'r^>©tB>!te«jAj:?^ 
S»> T-fe^JHbStifci^'^TJ'5^ FSiyf^©^=^^-9-i/n 

>^^^©^^^>©?SSil:bS?UT. H9^CmU/c 
*tSM©?^=£ 9 0 % <!: b/ctl^J: 0 fc/hS < oTt^ 

[0 02 7101 1 »?6fCW«IM©t«K«r8 0%<bU 

/cJ«-^©iS*?:mt/cfc©-T?*-S, C©ia^{Cfc> T-fe 40 
5^^HbSn/c>'^' >; >(D^-{t>t^(^. TH25^;Hb3 

n/ci?'^:/5^ Fscjf^©=j-+-9-yo>3i3i«^©^^-r* 
>3!)5*^^m3nrti^. ^Lxc<om^oMmt. 8 0% 

[0 02 8] Ctl6©C<h*>6. WtiK©?ig®ii 7 0 % 

(Jl*fet^4) cc-ctt, T^25^;^'^b^n/ca?>>'^•^/«^> 
-5l,^J'-<:7"?- F©:i-^1fya>SI*^(c> PFPA©^ 

[00291012. 13. 14. 1 5«. ^n^nfP 50 
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ffl$ifSiaa*9o-c. 8 0-c. 7o*c. eo-ciu^: 

T-feg^^Wbsn/ce^-^^^ F 

snrc^s, -ebr. se*5igi< ^cSiconTc©^)^; 
©jgtc^a^ttiis < 0 . 9 0 °c{c*st,ir^fiflfj{ci»tf -r 
s»*st>3&iS. fHL.c©i«^. ^iMi^^ it y-ii'-cm 

[0 0 30] (IIJtM5) CC-C». 7-^^Mt-^txfc 

PF p AomscL^f^ms-^imosmmmtssmmt 

©M^^^-To 016. 17. 1 8«. ^n^tif^fflS 
■a-SB^F^*. 1 0^P4. 5^r^. 2:»raiL/c«^©ife 

§^fflr-feg^;Mb?tiitv^--<7*5^ F©:t+iJ-yD>ii^ 
3nfc>'^'';>s*©^^-^^>*s*^W3n■r^,i■5. 

[0 03 1 ] (.m^mQ) CC-C». T-te9=-^Hb3n/c 
5^>/^•^M*4^,>K-i:/^ F4:i-=<=lJ-:/ci>Slzgi*fb^ 
?>mic. f'jt?>©?^j)nfcj:r>TS)ct.?^*AS|^±T-se: 
i^r^-r. llite«a|2iCtelirSi?gL./cJ;^(C. 07ttr 
•fe9^^Hb3n/c5^-^:/5^F«:. ^Sf*©r-fe F - F V;!/* 
^il/fcO. I%©fy5^>?r^t?3 o%©isi*i^K 
=S:fflt,^r. 3 0 -CKiJl^r 1 0^ra«l*gt^©^«=5:{'^ 

4>©^*s. c©^#*»6e>;i;>>«r^i>fcJS^{c»6 

[00321 tr ';*^>©?ga* 1 %i Uft:*&^ic 

f#6n?c^m*502 0-e*5o C©JS-^{C». 07tC^ 
L//-cife*<tlD«K:. T^2^;HbSt^/ci^-i^^F©55•^=■ 
'r:t>«*^m3n!&*>ofc, c:n6©c<b*>p>. r-b^ 

K«{*lb^SI^{c. f'Ji^>©SS*PtcJ:0i5{£3S!l^36i|6) 

[0033] (||*60!I7) cc-e«. isfusnfcrs^ 

^*iS«*ftK©^.»©fPffl-CT-b 9^;Hb$ n. 3 6Jcit 
*t^®©^M©f^ffl-CT-fe5^>'Hb3n/cT 5 ym^. 7 

■iz^ Mt:$ titer =. ym<D:t-=^vvu>mmi$ttj:i>m 

[0 0 3 4] 02 HC, f#6nfcT-fe?-JHb3*T./c7* 
=-)i'7'7:^i^(0^m.:^^i> V>\^^m-r, *l/T022 

tC. »6n)feTH25^;Wb3*lfc7x-;l/T^^>©:t + 



m 

9 

(mmms) ccvit. r ^^Mt^ titer ^ ^m^^ 

1. 1. 3. 3, 3 -•^+-9-7^U:tO-2 -■^''tatVl'T 
=-y(D\. 1. 1. 3. 3. 3-^^'9-y)i'^U-2- 

[0 03 6] (^099) cc-e». r-^^Mt^txfc 

1. 1. 1 - H;7JU:i-p-2 -T5 yi$>©^* 

5 O'CCCfct^r 1 0:5>P^f'Pffl3-a-/c:, ^2 4«. CCC 

nfc7a::^;i'T-7->©i , 1, 1 - ^';7;^:^■ai9=• 
[0037] Wii^-tT*;^*** t'AO>j: 5 
CF3 - (CF, ) „ -COOH (n«l*St,^«2) 

-cmsti?, mwm<Dm^^iiFm 3 -a-r , c ^^© r 5 ^ 
m^mm^atcm. m2Stmtox. -^(Drzymiic 

i>i,^it^-:r^ F <!:©tl^tcM*S^B8©^»*<'^ffl3-& 

>-'^•i'^*s^>«-I7'g^F^©^g^^o> ms^pgi 
LT. c©il^Wc?6{c^i^^©^^^f'^ffi2ii- 

>SI^(* <!: if /c (C^^ 2 tx/c C 5R^*5 + y n >SI^ 

i©S^!ejtl/. c©?l^^*:>?.TH2g^jMb$*a/cC* 

•5. ^iUfcf >>'^•^'®*SC»»'<:/5=• F©C5^*> 
6©T 5 ^Kiej?iJ?r^^-r ci:*i-C#-5„ 
[0038] ±IB©, C*^3JS:t+-t^-yn 
■5di>^Si;gi>iti»^:/5=- F«> $'>>'^"i'M*-5>C^« 
F{cjj8*i^»©^4f'gffl$-&rTH2g^;Wb3n 
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/t^^>>'^•4'M*•5^>«^r^^Fil/ft:f*«:. 36(CjJlt* 

mm<mn>s:i^m s -a-r ^f t ©t* -s. 

[0 039] 

>-'^•^S*■5l^i-<■;^5^F^c, — MSe. 

CF, - (CF. ) „ -COOH (n{*l *-5l>»2) 
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